Fuel efficiency requirement for cars and trucks has led to the increased use of low density materials such as aluminium. However, as illustrated in Figure 1 , these materials, which require tremendous amounts of energy for their production, have significant drawbacks with respect to strength and cost. Indeed Ductile Iron clearly offsets the weight benefit of aluminium alloys when the weight and cost per unit of yield strength is considered. Therefore, developing a technology for the production of thin wall Ductile Iron castings (i.e. 2 to 3 mm thick castings) would retain (and probably recapture) Ductile Iron castings from being converted to aluminium alloys.
Basic requirements for the manufacture of 2 to 3 mm thick castings are: low concentration of carbide promoting elements to reduce chilling tendency of the iron, liquid metal with good response to inoculation, excellent metal fluidity and high metal cleanliness. Sorelmetal is an essential factor of the equation that allows these requirements to be met: · Sorelmetal is a high purity material with very low concentrations of elements that promote the formation of eutectic carbides during solidification. Its use is necessary to dilute harmful elements such as Mn or other carbide promoting elements that are present in variable concentrations in steel scrap.
· Sorelmetal has a preconditioning effect that enhances the response of the liquid iron to inoculation and, then, graphitisation.
· Sorelmetal, because of its high purity level, generates very little slag. Any reduction in slag generation translates into less opportunities for slag entrainment into the gating system or the casting. Slag, dross, and non-metallic inclusions are internal defects in castings. As casting sections are reduced, the critical flaw size is also reduced. In a 3 mm section, a 100 µ inclusion is a significant defect. 
·
In order to produce such parts, a two step inoculation process, which includes the addition of an efficient late inoculant (in stream or in-themold) is recommended to avoid the presence of eutectic carbides, as illustrated in Table 1 and Figure 2 . · The matrix microstructure of 3 mm thick castings is controlled by the nodule count; however, contrary to conventional Ductile Iron castings, the very high nodule count achieved in these castings favors the formation of a pearlitic matrix, as seen in Figure 2 .
· Metal filtration was found to improve the tensile properties of thin wall Ductile Iron castings and to reduce their variability.
· The tensile properties of 3 mm thick castings are slightly modified by the very high nodule count that may be achieved in these castings (> 1000 nodules/mm 2 ). Although they may be occasionally slightly inferior to these of conventional Ductile Iron, they are suitable for most current applications for such castings. Molding materials resulting in lower undercooling of the iron and smaller nodule counts, as discussed below, are key in improving the mechanical properties of thin wall castings.
The benefits of moldable insulating materials, of certain binder materials and of finer grain size materials to produce carbide-free thin wall Ductile Iron castings were clearly identified by Javaid et al. These materials, by controlling the rate of heat transfer from the metal to the mold, reduce the undercooling level achieved in the iron during solidification and prevent the formation of carbides. Similar conclusions were drawn by Showman and Aufderheide. The use of such molding materials would also reduce the nodule count in thin wall Ductile Iron castings by decreasing the cooling rate of the solidifying iron and the undercooling level. As a result, improved mechanical properties could be achieved in thin wall Ductile Iron casting. The results of this on-going study will be reported in a subsequent "Suggestions for Ductile Iron Production".
